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Cnoco6 nojiyneHHfl tojictocjiohhmx 3amnTHbix noKpbiTHH c BbicoKOH aAre3Heii 

Ha ACTaJIHX H3 BeHTMJIbHbIX;MeTajIJIOB B peXCHMe MHKpOAyrOBOrO OKCHAHpOBaHHH 

06jiaCTb TeXHHKH 

5 H3o6peTeHHe othochtch k o6jiacra sjieicrpoxHMHH, b wacTHOCTH, k aHOAHpo- 

BaHHK> AeTaJiefi H3 MeTajniOB bchtojibhoh rpynnsi - ajiioMHHMH, THTaH, TaHTaji h ap-, 
a TaioKe hx cmiaBOB, h mox<ct 6brn> Hcnojib30BaHo b jwx co3AaHHH npoHHbix Tepivio- 

CTOMKHX H H3HOCOyCTOHHHBfeIX nOKpWTHH B MaHIHHOCTpOeHHH. 

10 IIpeAuiecTByiomHH yposeHb tcxhmkh 

H3BecTeH cnoco6 MHKpoAyroBoro OKCHAHpOBaHHH BeHTHJitHbix MerajuiOB, 

B3HTBIH B KaHeCTBe npOTOTHHa, (CM. HOBHKOB A.H. «PeMOHT ACTaJieil H3 aJlIOMHHHH H 

ero cnjiaBOB», Open, OpjiOBdcaa rocyAapcTBeHHaa cejibci<oxd3HHCTBeHHafl aicaAeMHfl, 
1997r\, c. 32-33), BKJiK)HaK)iipiH ycTaHOBKy AeTanH b sjieierpojiHTe Ha TOKonpOBOA*- 
15 meM AepacaTejie, co3AaHHe pa6oHero Hanpfl>i<eHHfl Me>KAy AeTaJibio h sueicrpoJiHTOM, 
noBbiuieHHe Hanpa>KeHHfl ao bo3hhkhob6hhh m h icp OAy roBw x pa3p»AOB Ha noBepxHO- 
cth AeTajiH. Jljix HCKJiiOHeHHfl o6pa30BaHHH 3amHTHOH njieHKH Ha He noAJie>Kamnx 
OKCHAnpoBaHHK) Hacrax A^TajiH hjih noABecKH, H3roTaBJiHBaiOT cneunajibHbie cbeM- 
Hbie 4>yTJiapbi H3 4>ToponjiacTa hjih KanponoHa, kotophmh hx 3aKpbiBaK)T npn HaHe- 

20 CeHHH nOKpblTHH. 

H3BecTHbiH cnoco6 MHKpoAyroBoro oKCHAMpoBaHHH no3BOJiaeT noJiynaTb Ka- 
qecTBeHHbie noicpbiTHfl c npeAeJibHofi tojhahhoh ao 60-70 mkm. 

OCHOBHBIMH HeAOCTaf KSIMH H3BeCTHOrO CnOC06a HBJIHIOTCH HeAOCTaTOHHaH 

TOJimHHa noJiynaeMoro noKp$TH5i ri rieSbicoKaa aAre3Hfl noKpHTHM k ocHOBHOMy Ma- 
25 Tepnajiy. 3to cBsraaHO q tqu^hto ToniijHHa noicpbrraa jihhchho pacreT c poctom Ha- 
npHMceHHH, ho npn AOCTHflceriMH onpeAeJiertHofi tojiluhhw (b npHBeAeHHOM npHMepe 
3TO 60-70 mkm) HaHHHaeTca pe3Koe yMekbuieHHe ckopoctm pocTa nueHKn (ao 5 
MKM/nac). ripn TaicHx ckopoctox pocTa njieHKH npaicrHHecKH Hejib3fl nojiynaTb toji- 
CTbie noKpbiTHH 3a peanbHO AonycTHMoe BpeMfl. CB«3aHO 3to c uiyHTHpoBaHweM jxe- 
30 TajiH npoBOAnmeH napo-ra30BOH (J)a3O0 (napaMH 3JieicrpojiHTa b B03Ayxe) Ha rpaHHue 

B03AyX-3JieKTpOJIHT. 

KpOMe Toro, AaJibHeniiiHH MeAJieHHbiH pocT 3amHTHOH ruieHKH Ha A^TajiH He 
conpOBOMCAaeTCH yjiyHiueHHeM ee aAresHH k ochobhomy MaTepHajiy. 3to o6T>HCHHeT- 
ch TeM, hto c yMeHbmeHHeM "CHjibi fOKa 0CJia6eBaFOT MHKpoAyroBbie paapjwu, bo3hh- 
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KaiomHe Ha noBepxHocra AeTajiH h nporpeBaioiAHe Kaic caMy 3amHTHyio nueHKy Ha 
bck3 ee TOJiLUHHy, TaK npunoBepxHOCTHbiH cjioh MaTepHana AeTajiH. TaKHe jiojcajib- 
HSie MHKpopa3orpeBbi npHnoBepxHOCTHoro cjioh AeTajiH npHBewrr k bo3hhkhobchhk) 

«MMKpOKpaTepOB» 3 KOTOpbie 3aTeM 3aKpbIBaK>TCfl OKCHAHOM nJieHKOH, HO npM 3TOM 

5 cymecTBeHHO yBejiHHHBaeTCfl % 7aflre3Hfl 3amwTHoro noKpsiTHH k ocHOBHOMy MaTepna- 
jiyAerrajiH. ,j.. f i 

PacKpbiTHe M3o6peTeHH5i 
TexHHHecKofi 3aAaneH HacToamero M3o6peTeHHH hb/ihctch noJiyneHwe tojicto- 

CJlOHHblX 3aii;HTHbIX nOKpblTHH C BblCOKOH TBepAOCTbK), HH3KMM K03<jH|)HUHeHTOM 

10 TpeHHH h BbicoKOH aAre3Heii k ocHOBHOMy MaTepnany Ha ppreLsmx H3 Be hth ji b Hbix 

MeTaJIJIOB HJIH HX CnJiaBOB B pe^CHMe MHKpOAyrOBOrO OKCHAHpOBaHHfl, HTO n03BOJl^eT 

HCKJHOHHTb CMa3Ky npH Hcnojib30BaHHH AeTajieft b ipymnxcn napax. 

PemeHHe yKa3aHHOH TexHHHecKoft 3aAanH b cnoco6e nojiyneHH* tojictocjioh- 
hmx 3amHTHbix noicpbiTHi} c bmcokoh aAre3Heii Ha Rerrasmx H3 BeHTHJibHbix MeTajinoB 

15 HJIH HX CnJiaBOB B pOKHMe MHkpOAyrOjaoi'O OKCHAHpOBaHHH, BKJIIOHaiOH^eM yCTaHOB- 

jfcy AeTajiH b ajieiopoJiHTe ria ; TOKonpOBO^uxeM Aep>KaTejie, noKpbiTOM h30Jihuhoh- 
hmm MaTepnajiOM, cosAaHHeVpaGoHero. HanpjDKeHHH Me>KAy AeTajibio h 3JieicrpojiH- 
tom, noBbiuieHHe HanpjDKeHHH ao bo3hhkhobchhh MHKpoAyroBoro pa3paAa Ha no- 
BepXHOCTH AeTajiH AOCTHraeTCH xeM, hto Aep>i<aTejib AeTajiH CHapy>KH noKpbiT 3JieK- 

20 TpOH30JiHUHOHHbiM m aTepHajiOM Ha rpaHHi;e B03Ayx-3JieiapoJiHT. 

IIoKpbiTHe Aep>i<aTejia AeTajiH cHapykH 3JieKTpoH30JiKUHOHHbiM MaTepnajiOM Ha 
rpaHHme B03Ayx-3JieiopojiHT no3BOJiaeT HCKJiiOHHTb BjiHHHHe napo-ra30BOH 4>^3bl, 
T.e. H36e>KaTb myHTHpoBaHHJi AeTajiH h ocjia6jieHH* BejiHHHHbi TOi<a nepe3 AeTajib, 
hto co3AaeT ycJiOBHH ajih AaJibHeftmero poena HanpnxceHHH, a 3HanHT, h ajia AaJib- 

25 Heninero Sbicrporo pocTa tojhuhhw 3amHTHoro noicpbiTHfl. EtpH npoBeAeHHbix cpaB- 
HHTejibHbix MexaHHiecKrix ricftbiTaHHHx; kanpaBjieHHbix Ha onpeAejieHHe BejiH4HHbi 
aAre3HH noicpbiTHa k ocHOBHdMy MaTepnajiy AeTajiH, BbiaBJieno, hto Ha ACTajiax no- 
KpbiTbix no 3aHBJi«eMOMy cnbcb6y, nponcxoAHT OTpbiB noBepxHOCTH AeTajiH no oc- 
HOBHOMy MaTepwajiy, a He no HH>KHeft rpaHHue 3au;HTHOM njieHKM, kslk b npoTOTHne. 

30 3aHBJiHeMbiH cnoco6 no3BOJiaeT cymecTBeHHo yBejiHMHTb mnmHHy nojiynaeMbix no- 

KpbJTHH Ha ACTaJIJlX H3 BeHTHAbHbJX MeTaJIJIOB M yBeJIHHHTb aAre3HK) nOKpblTHH K OC- 
HOBHOMy MaTepnajiy. 
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Kpancoe onacaHue HepTexceii 

Ha (Jmr.l npe^cTaBJieH pMcyHOK ycTanoBKM, noHCHHKDunwH peajiH3auHK> 3a^B- 
naeMoro cnoco6a. YcTaHOBKa Ann nojiy^eHHH 3amHTHbix noicpbiTHH Ha Aerajiax H3 

BeHTMJlbHSIX MCTaJIJIOB MJ1H HX CnJiaBOB B pe>KHMe MMKpOflyrOBOrO OKCMAMpOBaHHH, 
5 BKJIIOHaeT MeTaJUIHMeCKyK) BaHHy 1 C SJieKTpOJIHTOM 2, B KOTOpyK) Ha TOKOIipOBOAH- 

meM Aep^caTene 3 c 3JieKTppH30JiauHOHHBiM noKpwTHeM 4 Ha rpaHHue B03Ayx- 
ajieicrpoJiMT, ycraHOBJieHa Aenrajib 5, KOTopyK) coeAHHeHa c oahoh H3 kjicmm hctoh- 
HMKa nHTaHHH 6, Apyraa KJieMMa KOToporo coeAHHeHa c MerajuinHecKow BaHHOH 1. 

10 JlysuiHe BapnaHTbi ocymecTBJieHHH H3o6peTeHHH 

YcTaHOBKa pa6oTaeT cjieAyiomHM o6pa30M. Ha AeTanb 5 c HCTOHHWKa nHTa- 
hhh 6 noAaioT nojioxarrejibHoe Hanp*DKeHne (mjih nepeMeHHoe Hanpn>KeHHe co CMe- 
meHHeM). HAeT npouecc o6biHHOro aHOAHpoBaHHH, npH kotopom B03HHKaeT OKHCHaa 
njieHKa, a Hanpn^ceHHe npoAOJraaer pacra ao HeKOToporo 3HaneHHH (okojio 100 B), 
15 npH AOCTHaceHHH KOToporo Ha noBepXHOCTH AeTariH co3AaiOTCH Heo6xoAHMbie yano- 

BHfl AJIH B03HHKHOBeHHH MHKpOAyrOBWX pa3pHAOB, npo6HBaK>IAHX aHOAHyiO OKHC- 

HyK) nJieHKy c o6pa30BaHHeM hoboto 6pjiee tojictoto 3amHTHoro noicpbiTHH b MecTax 
npo6oa. C B03HHKHOBeHneM y < MHKpoAyipBbix , pa3p^AOB tok HanHHaeT pacra, HO c 
POctom TOJimnHbi 3aLHHTHoro noicpbiTwfl yMeHbiuaeTCH. Ecjih He yBejiHHHBaTb Ha- 

20 npa>iceHne Ha hctohhhkc 6, to npouecc pocra njieHKH ocTaHOBHTca Ha onpeAejieHHOM 
ypoBHe. Rnx AaJibHewuiero pocTa tojhuhhw 3amHTHoro noKpbiTH* Heo6xoAHMO yBe- 
jiHHeHHe Hanpa>i<eHHfl Ha HCTOHHHKe nHTaHHH. OAHai<o npn 3TOM Ha6jiK>AaeTCH cjie- 
Ayromee HeraraBHoe aBJieHHe. Ha He riorpy*ceHHOH b pacTBop sjieiopojiHTa nacTW 
Aep>icaTejia 3 b MecTe nepexoAa B03Ayx-3JieKTpojiHT (K3-3a h&tihhhh b B03Ayxe napoB 

25 sjieKTpojiHTa) HanHHaeT o6pa30BbiBaTbCfl nopHCToe 3aiAHTHoe noKpbirae, nepe3 ko- 

TOpoe HAeT OCHOBHOH TOK OT HCTOHHHKa 6, H KOTOpOe, (|>aKTH4eCKH UiyHTHpyeT HC- 

tohhhk nHTaHHH. Ecjih npouefcc He oeraHOBHTb MaTepHan Aep>icaTeJin 6bicrpo nepew- 
AeT b nopwcTbie HapocTbi, a, bfteftoBaTejisHb, H3pacxoAyeTca h pa3pyuiHTca. EjiaroAa- 
pa HaJiHHMto 3JieKTpoH30Ji5jgHH ' 4 jm ynabTK e 3jieicrpojiHT-B03Ayx, yAaeTCH hckjho- 
30 HHTb o6pa30BaHHe nopHCTbix kapocroB, a cjieAOBaTejibHO, y6paTb napa3HTHoe myH- 

THpOBaHHe HCTOHHHKa HHTaHH^ 6, TeM CaMbIM MO>KHO CymeCTBeHHO yBeJIHMMBaTb Ha- 

npn>KeHHe Ha AeTaJiH, hto o6ecnenHT AanbHewinHH pocT mnmwHbi 3amHTHoro no- 

KpbITM5l. 
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t ■ TexHunecKafl npHMeHHM octb 
JJjw npaKTHHecKoro cpaBHeHH* nojiynaeMbix noKpbiTHH no npoTOTHny h no 
3aHBJiHeMOMy cnoco6y 6wjih npoBeAeHbi. 3KcnepHMeHTbi. Pe3ynbTaTbi nojiyneHHbix 
noKpbiTHH npHBe,aeHbi b npHMepax 1 h 2. 

5 

IIpHMep 1. 

IIOKpblTMe HaHOCHJIOCb Ha aJlKDMWHHeBblH CnjiaB MapKH #16 B 3JieKTpOJlHTC, 

coAepacameM 2 r\n KOH (cakhh KanHH) h 9 r\ji acuflKoro CTeKJia. BpeMH noKpbrrna 
cocraBJi^jio 20 MHHyr npn TeMnepaiype 3JieiapojiHTa 20°C h njiOTHOCTH TOKa 20 
10 A/ jiM 2 . B KanecTBe ^ep>KaTejiH HcnoJib3o6ajiacb amoMHHHCBafl npoBOJioKa. 
TojimHHa noJiyHeHHOFo-noKpbiTHH cocTaBJiHJia: 

- 22 mkm pjm He3amHmeHHor6 Aep>KaTejiH; 

- 47 mkm - ajih 3amHmeHHoro ^ep^Katejia. 

IIpHMep 2. 

IIoicpbiTHe HaHOCHJiocb Ha ajiioMHHHeBbiH cnjiaB MapKH #16 .B 3^eKTpOJlHTe, 
co^epxcameM 2 rVa KOH (cakhh KaJink) h 9 r\n >KHAKoro CTeKJia. BpeMH noKpbiraa 
cocTaBJiHJio 150. MHHyT npn TeMnepaiype sjieiopoJiHTa 20°C h njioTHocra TOKa 20 
A/am 2 . B KanecTBe #ep>KaTejiH Hcnojib30Bajiacb anioMKHHeBan npoBOJioKa. 
TojimHHa nonyHeHHoronoKpbiTH5! r cbcTaBJiaJia: 
' - 108 mkm - /yia He3auiaiueHHoro AepM<aTejm; 

- 223 mkm - ajih 3amHiu!eHHoro Aep;«caTejifl. 

TaKHM o6pa30M, 3aflBJineMbiH cnocoS no3BOJifleT cymecTBeHHO noAHHTb Ha- 
np*i>KeHHe Ha AepacaTejie AeraTiM h 6oJiee neM b ABa pa3a yBejiHHWTb TOJimHHy nony- 
naeMoro noKpbiTHH. Ilpn npoBepKe aAre3HW noicpbiraH k ocHOBHOMy MaTepwajiy, ot- 
pbiB noKpbiTHH npoHCXOAHJi He no HH>KHeii rpaHHue 3amHTHofl iuichkh Kaic b npoTO- 
rane, a no ocHOBHOMy MaTepwaJiy. 
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OopMyJia H306peTeHHH 

Cnoco6 nojiyneHH^ tojictocjiohhux 3amHTHbix noKpWTHH c bsicokoh aare3HeH 
Ha ^eTajwx H3 BeHTHJibHbix MeranjiOB hjih hx cnjiaBOB b peacHMe MHKpoayroBoro ok- 

5 CH^HpOBaHHH, BKJIIOHaiOmHM yCTSHOBKy ^CTajIH B 3JieKTpOJlHTe Ha TOKonpoBOflameM 

Aep>KaTejie, noKpsiTOM h30ji«uhohhmm MaTepnajiOM, co3,aaHHe pa6owero HanpaaceHWH 
MOK^y AeTajibio h 3JieKTpojiHTOM 5 noBsiuieHHe HanpaxceHwa jxo bo3hhkhobchh5i mhk- 
pojo^yroBoro pa3paAa Ha noBepxHOcra ^erauM, OTJiHHaioiuMucH tow, hto AepacaTejib 
AeTajiH CHapy^KH noKptrr 3JieKTpoH30JiaijHOHHfeiM MaTepwa^OM Ha rpaHHue B03#yx- 

10 3JieKTpOJlHT. 
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